Background: Aberrant metabolism of the Alzheimer amyloid precursor protein (APP) or its amyloidogenic A,B fragment is thought to be centrally involved in Alzheimer's disease. Nonamyloidogenic processing of APP in-
INTRODUCTION
Alzheimer's disease (AD) is the most common of the neurodegenerative diseases, probably affecting more than 50% of individuals over the age of 80. Central to the pathology of the disease is the formation of senile plaques in the brains of affected individuals. The amyloid core of these plaques is comprised largely of a small [39] [40] [41] [42] [43] amino acid peptide (1), termed AP3, derived from the Alzheimer amyloid precursor protein (APP). APP can also be processed via a nonamyloido-However, APPs secretion can still be stimulated by phorbol esters or okadaic acid in the absence of the cytoplasmic domain of APP (4, 5) . Thus, although the identity of the target protein has not been elucidated, it is unlikely to be the APP protein itself. Phorbol ester stimulation of APPs secretion implicates PKC in APP processing. Likewise, the stimulation of APPs secretion by okadaic acid implicates a phosphatase. However, the question of which type of serine/threonine-specific protein phosphatase is involved in APP secretion has not been addressed previously.
Four major types of serine/threonine-specific protein phosphatase have been identified in eukaryotic cells (termed 1, 2A, 2B, and 2C), which can be distinguished by a variety of biochemical and enzymatic properties (reviewed in Ref. 8) . Of the four types of protein phosphatases, PP1 and PP2A exhibit broad and overlapping substrate specificities in vitro, accounting for almost all measurable activity towards a variety of phosphoproteins regulating cellular processes. PP2B (also known as calcineurin) is active on a much more restricted range of substrates, and PP2C is structurally unrelated to the other types. Recent recombinant DNA approaches identified the existence of several isoforms for each phosphatase type and revealed that types 1, 2A, and 2B belong to a gene family distinct from that of phosphatase 2C. A number of "novel" phosphatases have also been identified in a variety of organisms, the first of which was termed protein phosphatase X (9) .
A variety of compounds is now available capable of specifically inhibiting serine/threoninespecific protein phosphatases. Two of the best characterized are okadaic acid and calyculin A (10). Since they readily enter intact cells, they can be used to determine which phosphatase is active in a particular process by virtue of their different relative potencies against the various phosphatase types. In this study we have used them to identify the protein phosphatase involved in the control of APPs production. The data presented here were the subject of a preliminary report (1 1). . When a combination of drugs was used, the time of exposure was kept to 60 min. All drugs were prepared by diluting the stock solutions into serum-free DMEM. Following incubation as described above, the conditioned medium was collected into tubes containing SDS (1 % final concentration), and boiled for 5 min. The samples, normalized for protein content (13) , were subjected to SDS-polyacrylamide gel electrophoresis on 7.5% gels (14) . The separated proteins were then electrophoretically transferred onto nitrocellulose and probed with antibodies 22C 11 or 6E10, as described in the figure legends. The immunoblots were washed and then incubated successively with rabbit antimouse IgG (Cappel, Durham, NC) and 125I-protein A (Amersham, Arlington Heights, IL, U.S.A.). Immunoreactive bands were detected by autoradiography and quantitated using a Phosphorlmager (Molecular Dynamics, Sunnyvale, CA, U.S.A.).
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Several previous studies showed that APP (Fig. 4B) ; the use of maximally effective doses of both did not Defects in signal transduction-dependent regulation of APP cleavage may play a critical role in the pathogenesis of AD. For instance, deficits in both neurotransmission (33, 34) and PKC activity (35) (36) (37) 
